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FBOTISIONAL SPEOIFIOATION 

Method of and Apparafot for Recovering Water from or Sapplying 
Water to Subterranean Formationt 



I, Leo EAifinsY, a citieen of ike TJnited 
States of America, of Petrolia, Ontario. 
Canada, do hereby declare the natnre of 
this invention to be as follows : — 
6 This invention relates to methods of 
and inatallationfl for recovering woter 
from subterronean formations or for 
replenishing or supplying the snbt^- 
ranean formations with water, and the 
10 invention has for its object to provide 
improved methods and installations for 
carrying tUs out effectively and economic- 

the invention comprises an installation 

16 for the recovery of water from or for the 
supply of water to a subterranean forma- 
tion comprising a ehaft extendiuK into 
the subterranean formations and afford- 
iBg access to the latter at a plurality of 

20 points and means for indiviauallv con- 
trolling the wiflidxawal or supply of 
water from or to auch points of access. 

The invention abo comprises an instal- 
lation according to the preceding para- 

25 graph wherein each means of access to th« 
subterranean formations is provided with 
means for back-washing the same for 
cleansing purposes. 
The invention also comprises an instal- 

80 lation according to either of the two pre- 
ceding paragraphs wherein the said means 
consist of perforated tubes projected radi- 
allv with respect to the axis of the shaft. 
The invention also comprises an instal- 

86 lation according to the preceding para- 
graph wherein an imperforate tube is pro. 
vided for insertion within each perforated 
tube in order to remove the fine material 
delivered to the interior of the imper- 

40 forate tube during the projecting opera- 
tion said imperforate tube communicat- 
ing, at one end thereof, with a bonng 
liead at the forward end of the perforated 
iube. and, at its other end, witii the 

46 interior- of the shaft into which the fine 
material may be discharged. ^ 

The invention also compnses an mstal- 
lation according to the preceding para- 
graph wherein means is provided for 

60 maintaining a fluid-tight joint between 
the two tubes of each said access means. 

Such sealing means may consist of a 
sleeve slidable upon the imperforate tube 
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and carrying one or more resilient 
elements adapted to engage with the 
interior surface of the perforated tube in 
a fluid-ti^ht manner. 

The invention also comprises ^ an 
improved boring head for use in project- 
ing a water supply or discharge tube into 
a subterranean formation wherein the bor- 
ing head is of hollow formation and is 
slotted to permit the fine material 
encountered during the boring operation 
to pass through the openings into the 
interior of the boring nead lor ultimate 
removal therefrom. 

The slots in the boxing head may be 
bounded upon their longitudinal sidea by 
longitudinal ridges projeoting from the 
cuter surf aoe of the boring head and these 
sides of the slots may be inclined so that 
the slots become gradually wider towards 
the interior of the head and also become 
gradually wider towards the end thereof 
remote wom the leading end of the bor- 
ing head where each slot may be formed 
with an inclined surface which^ tends to 
lift any stones or overside material which 
may roU along the slots as the boring 
head is advanced and which are 
encountered by this inclined surf ace dui> 
ing such advanownent. The borinsr head 
may also be formed with further slots 
more distant from the leading end of the 
boring head. These further slots also 
communicate witBi the interior of the bar- 
ing head and eadh slot may be direcuy 
preceded by an inclined projection on the 
outside surface of tiie boring head which 
servM to lift the gravel or th^ like as 
the boring head is advanced. The rear 
end of each slot may also be formed with 
an inclined surface as in the case of the 
first mentioned slots. ^ , 

The invention also comprises a method 
of projecting a perforated soreeninff tube 
into a subterranean formation which con- 
sists in progressively removing tiie fine 
material displaced by the boring head as 100 
the latter is advanced so as to leave a pack 
of coarser materiel, such as gravel, 
arofmd the external surface of the SCTeen- 
ing tube to servo as a screening medium. 

The invention also comprisSes a method lOft 
of coAfiermg water aupplies wlucb oon* 
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data in traasfeiring water from a surface 
or other water bearing stratnm from 
which the water would ordinarily he lost 
by flow or evaporation or other causes to 
5 a deeT»er stratum in which it may be con- 
serred for use and is characterised by the 
utilisation of a part of the head between 
two strata for generating a supply of 
power. 

10 Apparatus for cairyinp out this method 
oomprises a collecting pipe in the surface 
or other stratum from which the water is 
to be transferred, a deliTciy pipe con- 
veying the water from sucn collecting 

15 pipe to a shaft by which the water is con- 
veyed to the lower stratum and a water 
turbine or like apparatus arranged at 
some point in the path of the water 
delivered to said shaft for generating a 

20 supply of electric power. 

The invention also consistiS in the 
further features hereinafter described or 
indicated. 

In carrying ihe invention into effect in 

25 one convenient manner a hollow vertical 
shaft of relatively large diameter and 
open at both ends is sunk into the ground, 
and when the shaft has been sunk to the 
required depth the bottom thereof is 

80 sealed by, for example, a layer of concrete 
and any water which may- nave collected 
in the shaft during the sinking operation 
is removed there&om by pumping for 
instance. 

85 The shaft may be built up in sections 
and may be lined with iron, concrete or 
other material which serves to strengthen 
and increase the weight of the shaft to 
facilitate the sinkinp^ thereof and the wall 

40 of the shaft is provided with one or more 
circumferential rows of openings, each 
row being preferably diauosed in a plane 
pen>endicular to the axis of the uiaft, 
and the openings in one row being pre- 

45 f erably arranged in staggered relation&ip 
with respeot to the next row. 

Each shaft opening is closed when the 
abaft is being sunk by, for instance, a 
plug or block which can be pushed out 

50 when it is desired to ouen up communica- 
tion between the shaft and the neigh- 
bouring stratum, such, for instance, as 
gravel and sand, by means of collectino' 
or distributing heads of relatively small 

55- diameter which are projected laterally 
through the openings in the shaft so as 
to radiate from the centre of the latter 
and extend into the stratum or strata from * 
which it is desired to obtain water or 

60 which it is desired to replenish or supply 
with water. 

Each such head consists of an outer 
longitudiually perforated tube whkh may 
be Duilt u]j from sections coupled toiretheT ' 

05 from fh(( puidp of the shaft, by having 



screwed <»nnectionfi with each other for 
instance^ and the forward end of such 
tube carries a boring head which is pre- 
ferably of generally hollow conical forma- 
tion and is slotted to permit fine material, 70 
such as sand, to enter the interior of the 
boring head during the boring operation. 

The boring hcaa may have a series of 
oiroumf ejrential slots near the pointed end 
thereof each of which slots may extend 76 
lengthwise of the boring head and be 
bounded upon each longitudinal side with 
a sharp longitudinal nrojeoting riige 
provided upon the outsiae surface of iSe 
boring head. At its ends each ridge is 80 
reduced to the general level of the outer 
surface of the head by a gradual taper 
or slope. These rid^s besides asairong 
in the boring operation also serve to lift 
the stones encountered during the borinjj 86 
operation and permit the fine material, 
such as sand, to pass freely through the 
slots into the interior of the boring head. 
The slots ^ in the boring head may be 
. formed with their side walls inclined so 90 
that^ the slots gradually widen from the 
otttande of the boring head towards the 
inside thereof and also from the ends 
thereof next to the pointed end of the bor- 
ing head towards the ends thereof remote 96 
from the said pointed end. The purpose 
of the former inclination of the longi- 
tudinal sides of the slots is to facilitate 
the passage of the fine material into the 
interior of the borinff head while the pur- 100 
pose of the latter inclination of these sides 
of the slots is to promote a passage of any 
stones which may lodge within the slots 
along the latter towards the wide end of 
the slots where the stones encounter an 105 
inclined surface provided at this end of 
each slot and which surface tends to lift 
the stones out of the way as the boring 
head is advanced. The boring head mav 
also be formed with a further series of 110 
circumferential longitudinal slots nearer 
to the wide end of the boring head than 
the other slots and staggered with rela- 
tion thereto. At the lower end of each 
of these further slots there is provided a 115 
ridge projecting outwardly from the 
general level of the outer surface of the , 
head, the side of the ridge facing towards 
the point of the head being formed es a 
gradual incline with respect to the sur- 120 
face of. the head. This ridge serves to 
lift the gravel as the boring head is 
advanced and so promote a free psssage of 
the sand through the top slots. Hip hi^rh 
end of each of these slots may also be 126 
formed at the top thereof with an inclined 
surface which tends to lift anv stoneft 
which may lodge within the slots and 
which encounter this inclined stirface 
tho boring head is advanced, Water will 130 
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also floiy iato tie boring Lead with the 
£ne material and during the projeo^on of 
tile perforated tube an imperforate tube 
is accommodated witihin ana coaxial with 
6 the latter. This intmor imperforate 
tube, which may also be built up from 
sections, is detachably connected at its 
forward end with the interior of the bor- 
ing head while its rear end extends into 
10 the central shaft into which the sand and 
water is discharged from the eaid tube 
during the boring operation and pumped 
to the surface. Tnis imperforate tube 
merefore serves for the remoTal of the 
15 £ne material and the water (sand and 
water) which enters the boring head dur- 
ing the boring operation ana when the 
boring operation has been comnleted, 
which will be when a sufBcient len«rtli of 
20 perforated tube has been projected from 
the central shaft, the imperforate interior 
tube is disconnected from the boring head 
and is withdrawn from the perforated 
tube which is then open to receive a full 
2o supply of water from the surrounding 
stratiun for discharge to the surface by a 
suitable pump located, for example, 
within the shaft, or to receive water from 
the surface for discharge into the neigh- 
30 bouring stratum. 

If, during the proiecting operation, the 
mouth of the boring head becomes doffffed 
with clay or stones, for example, or ii it 
is desired to wash the gravel or like 
85 material, or if an obstruction is 
encountered, a jet of water may be forced 
tlirou|^h the imperforate tube and the 
slots in the boring head. 
If the head of water in the groimd 
40 above the boring head is not sufBcient to 
maintain an automatic inflow of the sand 
and water along the said interior tube the 
latter may be attached, at its rear end 
within the shaft, to a suction pumn pre- 
45 ferobly through the medium of a driving 
head within the shaft which operates to 
impose the necessary force upon the bor- 
ing head to perform the boring operation. 
Such driving head may consist of a blods 
50 having a central bore conmunicating at 
one end with the rear end of the sand 
discharge tube and at its other end with 
another bore formed within the block and 
opening to the side of the block where 
55 connection is made witii the vacuum pump 
for the discharge of the aand and water. 
Preferably the rear end of the sand dis- 
charge pipe is connected to a sleeve which 
has a sliding fit within the said block and 
60 an annular resilient ring ur bu£Eer is pro- 
vided between the rear end of this sleeve 
and a flange formed within the block 
whereby a fluid tight joint is always 
maintained between the sand discharge 
95 tube and th^ vacuum pump, The said 



block^ of the driving head may be rotat- 
able in ord^ to vary the angle at which 
the sand and water is delivered therefrom 
to the vacuum pnmp. 

An annular chamber is formed between 70 
the interior sand diacharge tube and the 
exterior perforated screening tube which 
chamber serves to accommodate a pack- 
ing aleeve which, during the boring 
operation, maintains a flmd tight joint 76 
between the perforated tube and the 
interior of the shaft and thus ensures thac 
the full head of water outside the shaft 
may be utilised to flush the sand from 
the boring head through the interior die- 80 



charge tube into the shaft for subsequent 
removal therefrom. 

This paoking sleeve may be slidably 
mounted upon the outside ox the sand dis- 
charge tube and be provided on its outer 85 
penpherv with one or more resilient 
rings, of rabber for instance, disposed 
Jottgitudinally of the sleeve within 
annular recesses thereon, the rings being 
held in these recesses by means of wire, 90 
for example, wound tlgntly around the 
outer periphery of a portion of each rinff 
which is of reduced diameter and which 
reduced portion is followed by an out- 
wardly flared free jiortion the external 96 
diameter of whioh is normally greater 
than the internal diameter of tne perfor- 
ated tube 80 that this free portion engages 
tightly alon^ ita outer periuheral surface 
^th the inside of the periforated tube. 100 
The outwardly flared free portionB of the 
resilient rin^s upon the auiUng packinff 
sleeve are directed towards the forward 
end of the coUecting or discharge head, 
and tie airangement is such that, when 106 
building up each collecting or discharge 
head from sections of perforated and 
imperforate tubes as each set of sections 
is secured to the previouslv projected set. 
the packing sleeve together witii tbe 110 
resilient rings carried thereby can be 
retracted along the previously proiected 
imperforate tube section so as to engage 
with the new set of tube sections withm 
the central shaft. 115 

The sliding packing sleeve, at its for- 
ward end, may be fitted with a further 
resilient ring, of rubber for example, 
which has an inwardly directed free 
hollow conical portion adauted to main- 120 
teon a fluid tight joint with the sand tube. 
The perforated and imperforate tubes, 
together with the sliding pacing sleeve 
thereon, mav be passed through stufiing 
boxes provided around the shaft open- 125 
ings, and such stufSng boxes may eacn be 
fitted with an internal resilient rin^ hav- 
ing u f orwardly directed free conical por- 
tion adapted to engage tightly with the 
exterior of the perforatea tu^e 09 tke ame ISQ 
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is projected througli its shaft opezung and 
thereby seal the interior of the shaft 
against the ingress of water thereinto 
from the neighbouring stratum ouUide 

5 the shaft. Each stuffing box may consiBt 
of a sleeve which, at its forward end is 
screwed into a sleeve projecting slightly 
beyond each shaft opening and is secured 
to the latter by welding for example and 

10 this second sleeve may be fitted with a 
screw plvLg which is ejected from the 
sleeve bv engagement of the boring head 
therewitn when the latter is projected at 
the commencement of the boring opera- 

16 tion. The sleeve of tiie stuffing bos may 
be formed in two parts connected together 
by an outer collar so as to grip between 
them the said packing ring, oy provid- 
ing for the maintenance of fluid tight 

20 joints between the moving parts of each 
collecting or discharge head it is ensured 
that tile full head of the water outside 
the shaft is utilised to flush the sand from 
the boring head throuffh the sand dis- 

25 charge tube and into the interior of the 
shaft. When a perforated screenincr tube 
has been T»roiecied to the desired extent, 
the sand discnarge tube associated there- 
with is disconnected from the bozing 

80 head, and withdrawn from the oerforated 
screening tube which may then ne flushed 
and bacK-washed to remove therefrom, 
and from the gravel surrounding the out- 
side of the screening tube, any remaining 

35 sand, so as to leave a gravel pack aroiinu 
the outside of the screening tube which 
may effectively admit the incoming water. 

The rear end of each perforated tube ■ 
is provided with a valve whereby the flow 

40 of the water along each such tube can be 
independentiy controlled and each such 
tube is also fitted with a pipe by which 
water may be supplied to the interior of 
the perforated tuoe in order to back-wash 

45 the same when it is desired to cleanse the 
screening tube after the removal of the 
sand discharge tube. Each valve may be 
arranged to be controlled by an unwardl;? 
extenaing operating spindle which is 

50 accessible from a stage or platform within 
the shaft and each back-wash water pipe, 
which may be removable, may also est^d 
upwardly within the shsit and through 
stich platform into the portion of the shaft 

66 above it. 

When boring into exceptionally^ fine 
material, such as running sand, it is 
desirable to provide a valve within the 
boring head which closes to prevent 

60 ingress of sand into the water supply 
when the sand discharge tube has been 
withdrawn from the screening tube. 
T7nder such conditions, during the boring 
operation, the forward end of the sand 

65 discharge tube may be formed to project 



into the interior of the boring head where 
it holds a valve within the latter open, 
against the action of a spring, in order 
to permit the sand and water to flow 
through the disoharge tube during such 70 
operaBon. This valve may consist of a 
plate pivoted to the inside of the hollow 
interior of the boring head and when the 
sand discharge pipe is withdrawn the 
valve automatically doses, by the action 76 
of its spring, the opening within the bor- 
ing head by which the latter may have 
oommunicauon with the sand discharge 
tube. 

The forward end of the sand discharge 80 
tube may be formed with an externally 
ecrew-threaded portion for engagement 
with an internally screw-threaded bore at 
the wide end of the boring head and 
which bore communicates witn the hollow 86 
interior of the boring head. This bore 
may be provided within an extension of 
the wide end of the boring end which is 
of reduced diameter compared with such 
wide end and this extension may be 90 
screw-threaded externally to receive a 
correspondingly threaded portion on the 
forward end of the perforated screening 
tube, which, when screwed in position 
upon the boring head, may abut against Off 
the peripheral portion of 'the wide end 
of the bori)ig head which projects beyond 
such extension. The external diameter 
of the perforated screening tube is pre- 
ferably of less diameter than that of the 100 
wide end of the boring head in order that 
friction upon this tube may be relieved. 

In some cases, particfilarl^ when bor- 
ing into flne sand, the screening tube may 
be provided within another screening lOB 
tube havinff fine slots or slits longitudin- 
ally thereof and preferably in staggered 
relationship. 

When it is desired to obtain water from 
or deliver water to porous or fissured rock 110 
<)hannels or tunnels are made in the 
material radiating, for example, from a 
central shaft sunk into the ^[round and 
each such channel or tunnel is provided 
at the end ihereof adjacent to the shaft 115 
with a valve whereby the flow of water 
through each channu may be indepen- 
dently controlled, if necessary, through 
the medium of a pressure or vacuum 
pump according to whether it is desired 130 
to supply water to or deliver water from 
the channels. When recharging the sub- 
terranean formations ^ with apparatus 
according to the invention the water sup- 
ply may be filtered, by passing through 125 
sand filters for example, and conducted to 
the central shaft down which the water is 
allowed to flow for discharge through the 
lateral discharging heads xmder its own 
head, the vater passing rapidly into the loQ 



jKircmB snbtexranean fozsnatioiis on 
accoimt of the large distrihntizig area pro- 
Tided hy^ the apparatus. Should silt be 
carried into the gravel adjacent to the 
5 Boreens^ the upper water supply is shut 
oS and ^ the system is allowed to produce 
for a time and this may be assisted by 
allowing a pulsating motion of the water 
witiiin^e screens 'roich removes the silt. 

10 In cases where there is a bed of satur- 
ated sand or |^avBl near the ground sur- 
face, screen pipes may be pushed out into 
this bed and the water allowed to pass 
down the central shaft into lower screen* 

15 witiiin the deeper gravel beds so as to by,- 
pass the impervious day bed or beds 
usually present above the deeper gravel 
beds. • 

Water delivered from the subterranean 

GO formations by the installationB and 
methods accordinp to this invention is 
clear, since it is already £lt«red by 
passage through the subterranean gravel 
and sand, wnilo surface pollution is 

25 impossible since a seal is placed around 
the shaft above the water producing 
stratum and adjacent to an impervious 
clay bed so that there can be no vertical 
communication between the collecting 

80 heads and llie surf sjce. 

Where it is desired to obtain water from 
a river, a shaft is sunk near to tiie river 
and collecting heads are pushed out into 
the gravel begs beneath the river bed with 

35 the result that clear filtered water is 
obtained. Should the bed of the river be 
siltv then the collecting heads niay be 
back-washed periodically so that the fine 
material above the heads is washed 

40 upwards into the river and carried away 
thereby while the gravel settles down and 
forms a gravel pack around the perforated 
collecting heads. 

When back-washing the collecting 

45 heads there is a surge of water in a direc- 



tion opposite to the normal water flow 
which re*airang88 • the fine partid^ 
lodged among the grains around or within 
the perforations in the oolleoting heads so 
that the same pass readily into tlie shaft BO 
when the normal water flow resume. 

As above indicated^ apparatus accord- 
ing to the invention mav oe employed for 
the purpose of replenishing or supplying 
subterranean formations with water. 65 

The invention contemplates using a 
part of the head of water between the 
supply source and the point of discharge 
to me subterranean formations in order 
to generate a supply of power. ^ 00 

jTor instance, according to the inven* 
tion, water may be transferred from a 
surface or other water bearing stratum 
from which the water would ordinarily be 
lost by flow or evaporation or other oauses 66 
to a deeper stratiun in whioh it may be 
conserved for use and in transferring this 
water a part of the head between the two 
strata is utilised to generate a supply of 
eleobioal power. ^ , , • ™ 

This may be achieved by forming the 
centrd shaft with openings adjacent to 
the strata between which a transfer of 
water is to take place and by projecting 
a oolleoting head, or series thereof, 75 
through the upper shaft openings into the 
upper stratum and a discharge head, or 
senes thereof, through the lower shaft 
openings into the lower stratum. The 
collecting head delivers water to a pipe 80 
whioh extends downwardly withm the 
shaft to a water turbine therein for 
generating a supply of electric power and 
from which tTm>ine the water is dia* 
charged into the lower portion of the 85 
shaft for delivery through the discharge 
head, or heads, into the lower airatam. 



Dated this 33rd day of Ju^ 
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COMPLETE SPEOmOATION 



Method of and Apparatus for Recovering Fluids from or Supplying 
Fluids to Subterranean Formations 



I, Leo Bakney, a citizen of the United 
States of America, of Petrolia, Ontario, 

90 Canada, do hereby declare the nature of 
this iuvention and in what manner tne 
yame is to be performed, to be particu- 
larly described and ascertained in and by 
the "following statement : — 

96 This invention relates to apparattw 
odopled to be projected into the ground 
for recovering fluids irom subterranean 
formations or for replenishing or supply- 
ing the subterranean formations witn 
100 fluids. 



The invention consists in apparatus 
adapted to be projected into the ground' * 
comprising, in combinationi a chamber 
whi^ is sunk into the ground and has 
an opening for affording communication 105 
between the interior and ihe exterior of 
the chamber, a perforated pipe adapted 
for asdal slidine movement in the 
chamber opening for projection from the 
exterior of the chamb^, and sealing 110 
means associated with the chamber open^ 
inj; adapted to maintain a fluid-tight joint 
wiih the pipe. 



The inventioxL also consisis in appar* 
atns for recoTcring fluids from or for sup- 
plying fluids to a subterranean formation 
comprising, in combination, a chamber 
6 extending into the formation and having 
a plurality of closable openings for afford* 
ing communication between the interior 
of the chamber and the formation, a per^ 
forated pipe for each chamber opening 

10 adapted xor axial insertion in the opening 
for projection therethrouprh by a eliding 
motion, a perforated bonng head at the 
forward end of each jiipe, the perforations 
in which head and in the pipe by reject* 

15 ing the passage of oversise material 
cause this material to accumulate around 
the exterior of the pipe alon^ the length 
thereof and means nifordiup a seal 
between the exterior of each pipe and its 

20 chamber opening, the fluid passing 
through the interior of the pipe. 

The invention also consists in a method 
of obtaining a fluid from or for supplying 
a fluid to a subterranean formation which 

25 consists in sinking a chamber into the 
fomiation, projecting a perforated pipe, 
having a perforated boring head at its 
forward end, a sliding movement 
through an opening in the cnamber wall 

80 into a gravel s^atum so that a i^ravel 
pack forms along the length of the pipe 
on the exterior surface thereof and whue 
maintaining a seal between the exterior 
surface of the pipe and the chamber open- 

85 ing to prevent passage of the nuid 
thereby, and withdrawing or syxmlyxag 
the fluid through the interior of tioe pipe. 
In the accompanying drawings : 
Figure 1 is a diagrammatic sectional 

40 view of an apparatus according to the 
invention, 
Figure 2 is a plan of Figure 1, 
Figure 3 is a fragmentary part sec- 
tional view of a detail of Figure 1 on an 

45 enlarged scale, 

Figure 4 is a longitudinal section on an 
enlarged scale of a detail of the appar- 
atus, 

Figures 6 and 5* are fragmentary 
50 longitudinal sections of the collecting or 
disctiarge pipes employed in the installa- 
tion accoraing to Figure 1, 

Figures 6 to 9 are views of the improved 
boring head provided in accordance with . 
66 the invention, 

Figure 10 is a somewhat diagrammatic 
view of a modifled installation according 
to the invention and 

Figures 11 and 12 illustrate further 
60 details. 

In carrjdng the invention into effect in 
one convenient manner, as illustrated in 
the drawings, a hollow vertical chamber 
or shaft 1 of relatively larpe diameter and 
05 open at both ends is sunk into the ground, 



and when the chamber has been sunk to 
the reouired depth the bottom thereof is 
sealed by, for example, a layer of concrete 
2 and any water which may have collected 
in the chamber during the sinking operar 70 
tion is removed therefrom by pumping for 
instance. 

^ The chamber may be built up in sec- 
tions and may be lined with iron, concrete 
or other material which serves to 75 
strenffthen and increase the weight of the 
chajnoer to facilitate tiie sinking thereof 
and the wall of the chamber is provided 
with one or more circumferential rows of 
opening ^ 8, each row beiw preferably 80 
disposed in a plane perpendicular to the 
axis of the chamber, and the openings in 
one row bein^ preferably arranged in 
staggered relationship with respect to the 
nest row. * 85 

Each chamber opening is closed when 
the chamber is being sunit by for 
instance, a plug or block 4 which can be 
pushed out when it is desired to open up 
communication between the chamlier and 90 
the neighbotiring stratum, such, for 
instance, as gravel and sand, by means of 
collecting or distributing heads 5 of rela- 
tively small diameter which are projected 
laterally through the openings in tlie 95 
chamber so to radiate from the centre 
of the latter and extend into the stratum 
or strata from which it is desired to 
obtain water or which it is desired to 
replenish or supply with water. 100 

£!ach such head consists of an outer 
longitudinally perforated tube 6 (Figures 
5 and 5*) which may be built up from sec- 
tions coupled togetiier from the inside of 
the shaft, by having screwed connections 105 
with each other for instance, and the for- 
ward end of such tube carries a boring 
head 7 (Fimires 4, 6 to 9 and 11) which 
is preferably of generally hollow conical 
formation and is slotted to permit fine 110 
material, such as sand, to enter the 
interior of the boring head during the 
boring operation. 

The boring head may have a series of 
circTunferential slots 8 near the pointed 115 
end thereof each of which slot.s may 
«xtend lengthwise of the boring head and 
be bounded upon each longitudinal side 
with a sharp longitudinal projecting 
ridge 9 provided upon the outside surface 120 
of the boring bead.- * At its ends each 
ridge is reduced to tiie genei-al level of the 
outer sujcface of the head bv a gradual 
taper or slope 10. These ridges besides 
assisting ^ in the boring operation also 125 
perve to lift the stones encountered during 
the boring^ operation and permit of the 
flne material, such as sand, to pass freely 
through the slots 8 into the interior of 
the boring head. The slots in the boring 180 
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head may be formed with their side walls 
11 (Figures 8 and 9) indiued bo that the 
filo^ gradually widen from the outaide of 
the boring head towards the inside there- 
S of and also from the ends thereof next to 
the pointed end of the boring h.ead 
towards the ends thereof remote from the 
said pointed end. The purpose of the 
former inclination of the lonpitttdinal 

10 sides of the slots 8 is to facilitate the 
passajgfe of the £ne material into the 
interior of the boring head while the pur- 
pose of the latter inclination of these sides 
of the slots is to promote a passage of 

15 any stones which may lodge within the 
slots along the latter towards the wide end 
uf the slots where the stones encounter an 
inclined surface 12 (Figure G) provided 
at this end of each slot and which surface 

20 tends to lift the stones out of the way as 
the boring bead is advanced. The bor- 
ing head may also be formed with a 
further series of circumferential longi- 
tudinal slots 13 (Figure 7) nearer to tne 

26 wide end of the baring head than the 
other slots and staggered with relation 
thereto. At the lower end of each of these 
further slots there is provided a ridge 14 
projecting outwardly from the general 

80 level of the outer surface of the head, the 
side of the ridge facing towards the point 
of the head being formed as a gradual 
incline with respect to the surface of the 
head. This ridge serves to lift the gravel 

86 as the boring head is advanced and so 
promote a free passage of the sand 
through the top slots. The high end of 
each of these slots 13 may also oe formed 
at the top thereof with an inclined sur- 

40 face 14* which tends to lift any stones 
which may lodge within the slots and 
which encounter this inclined surface as 
the boring head is advanced. 
Water will also flow into the boring 

45 head with the fine material and during* 
the projection of the perforated tube 6 an 
imperforate tube lo ia accommodated 
wifiiin and coaxial witii the latter. This 
interior imperforate tube 16, which may 

60 also be built up from sections, is detach- 
ably connected at its forward end with 
the interior of the boring head 7 while its 
rear end extends into the central shaft 1 
into whioh the sand and water is dis- 

56 charged from the said tube during the 
boring operation and pumped to the sur- 
face, xhis imperforate tube therefore 
serves for the removal of the fine material 
ond the water (sand and water) which 

60 enters tiie borinff head during the boring 
operation and when the boring operation 
has been completed, which will be when 
a sufficient length of perforated tube G 
has been projected from the central shaft, 

£5 the imperforate intexiar tube 16 iis dis- 



connected from the boring heed 7 and is 
withdrawn from the perforated tabs 
which is then open to receive a full supply 
of water from the surrounding stratum 
for disohaige to the surface by a suitable 70 
pump located, for example, within tho 
shaft, or to receive water from the sur* 
face for discharge into the neighbouring 
stratum. 

If, during the projecting operation, the 75 
mouth of the boring nead Eecomea dowcKd 
with clay or stones, for example, or it it 
is desired to wash the gravel or liko 
material, or if an obstruction is 
encountered, a jet of water may be forced 80 
through the imperforate tube and the 
slots m the boring head. 

If the head ot water in the ground 
above the boring head 7 of each header 
unit 6 ie not sufficient to maintain an 86 
automatic inflow of the material (sand and 
water) oldnjg the inner pipe the latter may 
be attachecC its rear end within the 
chamber, to a suction pump preferably 
through the medium of a <mving head 90 
within tiie chamber which operates to 
impose fhe necessary force upon the bor^ 
ing head to perform the boring operation. 
Such driving head may consist oi a block 
16 (Figure 12) haying a central bore 17 96 
communicating at one end with the rear 
end of the inner discharge pipe and at 
its other end with another bore 18 formed 
within the block and opening to the side 
of the block where connection is made 100 
with the vacuum pump (not shown) for 
the discharge of the material from the 
inner pipe. Preferably the rear end of 
this inner pipe is connected to a sleeve' 
19 which has a sliding fit within the said 105 
. block and an annular resilient ring or 
buffer 20 is provided between the rear end 
of this sleeve and a flange 21 formed 
within the blook whereby a fluid tight 
joint ifi always maintained between tV 110 
pipe and the vacuum pump. The said 
block of the driving head may be 
rotatable in order to vary the angle at 
which the material is delivered therefrom 
to the vacuum pump. 115 

An annular chamber 22 is formed 
between the interior sand discharge tube 
15 and the exterior perforated screening 
tube 6, which chamber i^ervea to accommo- 
date a packing sleeve 23 (Figures 6 and 120 
6*) which, during the boring operation, 
maintaine a fluid tight joint netween the 
perforated tube anct the interior of the 
shaft and thus ensures that the full head 
of water outside the shaft may be 125 
utilised to flush the sand from the boring 
head through the interior discharge tub« 
into the shaft for subsequent removal 
'therefrom. 

This packing sleeve may be slidably ISO 
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mounted upon the outside of the sand 
discharge ttibe and he provided on its 
outer periphery with one or more 
resilient rings 24, of rubher £or instance, 
5 disnosed longitudinolly of the sleeve 
within annular recesses 25 thereon, the 
rings being held in these recesse;) by 
means of wire 26, for example, wound 
• tightly around the outer periphery of a 

10 portion of eaoh ring which is of reduced 
diameter and which reduced portion is 
followed by an outwardly flared free 
portion 24: the external diameter of 
which is normally greater than the 

15 internal diameter of the perforated tube 
so that this free portion engages tightly 
along its outer peripheral surface with 
the inside of the perforated tube. The 
outwardly flared free portions 24*^ of the 

20 resilient rin^s upon the sliding packing 
sleeve are directed towards the forwarn. 
end of the collecting or discharge head, 
and the arrangement is such that, when 
building up each collecting or discharge 

25 head from sections of perforated and 
imperforate tube« as each set of sections 
is secured to the previously projected set, 
the packing sleeve together with the 
resilient rings carried thereby can be 

80 retracted alonff the previously projected 
imperforate tube section 6o as to en^B^ 
with the new set of tube sections withm 
the central shaft. 
The sliding packing sleeve at its 

85 forward end, may be fitted with a further 
resilient ring 27, of rubber for example, 
which has an inwardly directed free 
hollow conical portion 27^ adapted to 
maintain a fluid tight joint with tne sand 

40 tube. The perforated and imperforate 
tubes, together with the sliding packing 
sleeve thereon, may be passed through 
stufling boxes 28 '(Eigure 4) provided, 
around the shaft openings 3, and bucIl 

45 stuffing boxes may each be fltted with an. 
internal resilient ring 29 having a 
forwardly directed free conical portion 
29a adapted to engage tightly with the 
exterior of the perforated tube 6 as the 

50 same is projected through its shaft open- 
ing and thereby seal the interior of the 
shaft against the ingress of water there- 
into from the nei^bouring stratum out- 
side the shaft. Each stuffing box may 

55 consist of a sleeve 28 which, at its 
forward end is screwed into a sleeve 30 
projecting slightly beyond each chamber 
opening and is secured to the latter by- 
welding for example and this second. 

60 sleeve may .be fitted with a screw plug 4 
which is ejected from the sleeve by 
engagement of the boring head 7 there- 
with when the latter is- projected at the. 
commencement of the boring operation. 

65 The deeve ot the stuffing box may be 



formed in two parts 28. 28^, connected 
toother by an outer collar 28^ so as to 
gnp between them the said packing ring 
39. By providing for the maintenance 
of fluid tight joints between the moving 70 
part5 of each collecting or discharge head 
it is ensured that the full head of the 
water outside the chamber is utilised to 
fiu^h the sand from the boring heail 
through the inner sand discharge nipe 75 
and into the interior of the chamDer. 
When a perforated screening pipe 6 has 
been projected to^ the desirea extent, the 
sand discharge pipe associated therewith 
is disconnected from the boring head, and 80 
withdrawn from the perforated screening 
pipe 6 which may then be flushed and 
oackwashed to remove therefrom, and 
from the gravel surrounding the outside 
of the screening pipe, any remaining 85 
sand, BO as to leave a gravel pack around 
the outside of the screening pipe which 
may effectively admit the incoming 
water. 

The rear end of each perforated pipe G 90 
is provided with a valve 31 (Figure 1) 
whereby tfie flow of the water along each 
<juch pipe can be independently controlled 
and each such pipe is also fitted with a 
pipe 32 by which water may be supplied 95 
to the interior of the perforated pipe in 
order to backwash the same when it is 
desired to cleanse the screening pipe after 
the removal of the sand discharge pipe. 
Each valve 81 may be arranged to be con- 100 
trolled by an upwardly extending operat- 
ing spinale 38 which is accessible from a 
st^e or platform 34 within the shaft and 
ea<i backwash water pipe 32, which may 
he removable, may also extend upwardly 105 
within the chamber and througn such 
platform into the portion of the chamber 
above it. 

"When boring into exceptionallv fine 
material, such ns running sand, it is 110 
desirable to provide a valve, 86 (Figure 
a) within the boring head which closes to 
prevent ingress of sand^ into the water 
supply when the sand discharge tuhe has 
heen withdrawn from the screening tube. 115 
ITndcr such conditions, during the boring 
operation, the forward end 86 of the sand 
discharge tube may be formed to project 
into the interior of the boring head where 
it holds the valve 85 withm the latter 120 
open, against tiie action of a spring 36^, 
in order to permit the sand and water 
to flow through the discharge tube during 
^ch operation. This valve may consist 
of a plate pivoted at 35^ to the inside of 125 
the hollow interior of the boring head 
and when the sand discharge pipe is with- 
drawn Ae valve automatically doses, by 
the action of its spring, the opening 
within tiie horing head by which the 180 
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latter may haye oommnziication mth the 
sand disoA&rge tube. 

The fonwd end of tke sand discliarffe 
tuba 15 may be formed witb an estonaHy 
5 screw-threaded porticai 15* (Figure 
5*} for engagement mtb an internally 
starev-threaded bore 15^ (Figure 6) at tiLe 
wide end of tiie boring nead and wbicb 
bore communicatee with tbe bollow 

10 interior of tbe boring bead. Tbis bore 
may be provided -witnin an extension 87 
of tbe wide end of i^e boring bead wbicb 
is of reduced diameter tban tbat of eucb 
wide end and this extension may be 

15 screw-tbreaded externally, as indicated 
at 6*, to receive a correspondingly 
threaded portion 6^ on tbe forward encTof 
tbe perforated screening tub e, which , 
when screwed in position upon the bor- 

20 ing head, may abut against the peri- 
nheoral portion 38 of the wide end of the 
boring head which projects beyond such 
extension. The external diameter of the 
perforated screening tube is preferably of 

25 less diameter than ^at of the wide end 
of the borinff head in order that friotion 
upon this tube may be relieved. 

At one or more points along the wall of 
the disdiarge conduit there may be pro* 

80 vided one or more portholes 65 (Fig. 11) 
which may be opened and closed at will, 
for example, by sliding the disoharge 
conduit backwards or forwards. 
In some cases, particularly when bor- 

85 iug into fine eana, the screening tube may 
be provided within another screening tube 
39 (Figures 6 and 5*) having fine slots or 
slits longitudinally thereof and prefer- 
ably in staggered relationship. 

40 When it is desired to obtain water from 
or deliver water to porous or fissured rock 
channels or tunnels are made in the 
material radiating, for example, from a 
central chamber sunk into the ffround and 

45 each such channel or tunnel is provided 
at the end thereof adjajcent to tiie 
chamber with a valve 31 (Figure 1) 
whereby the flow of water through each 
channel may be independently controlled, 

60 if necessary, lihrough the medium of a 
pressure or vacuum pump according to 
whether it is desired to supply water to 
or deliver water from the channels. 
When recharging the subterranean 

55 formations with apparatus according to 
the invention the water supply may be 
filtered, by passing through sand filters 
for example, and conducted, tq the cen- 
tral chamber 1 down which the water is 

60 allowed to flow for difichan^e through the 
lateral discharging heads 6 under its own 
head, the water passing rapidly into the 
porous subterranean formations on 
aocoimt of tiie laige- distributing area 

65 provided by Oie apparatus. Should silt 



be carried into the gravel adjacent to the 
screens, the upjur water supply is shut 
off and the system is allowed to produce 
for a time and iMs may be assisted by 
allowing a pulsating motion of tlie water 70 
within the screens which removes the 
silt. 

In oasea where there is a bed oi aatnr- 
ated sand or ^rel near the ground sup- 
face, eoreen pipes may be pushed out into 75 
this bed and the water allowed to pass 
down the central shaft into lower screens 
within the deeper gravel beds so as to 
by-paos the impervious day bed or beds 
usually present above the deeper gxavel 80 
beds. 

Water delivered from the subterranean 
formations by the apparatus according to 
this invention is clear, since it ie alxi^ady 
filtered by passage through tiie subter- 85 
ranean gravel and sand, while surface 
pollution is impoesible since a seal is 
placed around the shaft above the water 
producing stratum and adjacent to an 
impervious clay bed so that there can be 90 
no Tertioal coTnmiini cation between the 
collecting heads and tiie surface. 

Where it ia desired to obtain watec 
from a river, a chamber cft shaft 1 is sunk 
near to the river and colleeting heads 5 95 
are pushed out into tlie gravel beds 
beneath the river bed with the r^ult that 
clear filtered water is obtained. Should 
tiie bed of the river be eilty then the 
collecting heads may be oackwashed 100 
periodically so that the fine material 
above the neads is wa^ed upwards into 
the river and carried away thereby while 
the gravel settles down ana forme a gravel 
pack around the perforated ooUeoting 105 
heads. 

When baokwashing the collecting heads 
there is a surge of water, in a direction 
opposite to the normal water flow which 
re-arranffcs the fine partioles lodged 110 
among the ' grains around or within the 
perforations in the collecting heads so 
that the same pass readily into the 
cham,ber when we normal water flow 
resumes. XLS 

As above indicated, apparatus accord- 
ing to the invention may be employed for 
the purpose of replenishing or supplying 
subterranean formations with wato. 

The invention contemplates ueing a 120 
part of the head of water between the 
supply source ^d the point of diisoihaEge 
to the subterranean formations in oroer 
to generate a supply of power. 

For instance, according to the ixiven* 126 
tion, water may be transferred from a 
surface cir other water bearing etratum 
from which the water would ordinarily 
be lost by flow .or evaporation or other 
oauses to a deeper stratum in which it 180 



10 



may be conserved for use and in tauis- 
ferring this water a part of the head 
between the two strata is utilised to 
generate a supply of electrical power. 
6 This may be achieved by forming ^e 
central chamber 1 with openings adja- 
cent to the strata between which a trans- 
fer of water is to take place and by pro- 
jecting a collecting head 66 (Figure 6), 

10 or series thereof, through the upper 
chamber openings into the upper stratum 
and a discharge head, or senes thereof, 
through the lower chamber openings into 
the lower stratum. The collectinir head 
' 15 ddivers yv^ier to a pipe 56 which extends 
downwardly within ihe chamber to a 
water turtine therein for geueratiM n 
supply of electric power and from wEich 
turbine the water is discharged into the 

20 lower portion of the chamber for delivery 
throuffli the discharge head 57, or heads, 
into the lower stratum. 

Reference is directed to the fact that 
the boring apparatus per se forms ihe 

26 subject of my other Application No. 
31715 of 1985. 

Having now pardculaxly described and 
ascertained the nature of my said inven- 
tion and in what mann^ the same is to 

80 be performed, I deolare that what I daim 
is: — 

1. Apparatus adapted to be projected 
into the ^ound comprising, in combina- 
tion, a chamber which is sunk into jihe 

86 ground and has an opening for sSording 
communication between the interior ana 
the exterior of the chamber, a perforated 
pipe adapted for aadal sliding movement 
in the chamber opening for projection 

40 outwardly from the chamber, and seal- 
ing means associated with the chamber 
opening adapted^ to maintain a fluid-tight 
joint with the pipe. 

2. Apparatus according to Claim^ 1 
45 wherein ihe said openinff during flinking 

of the chamber is closed oy a plug which 
is ejected outwardly by the action of 
pushing the pipe through the opening. 

3. Apparatus according to Claim 1 or 
60 2 wherein an inner imperforate pipe is 

provided within the .perforated pipe 
which imperforate pipe at one end there- 
of communicates with the forward 'end of 
the perforated pipe or with the interior of 
65 a boring head secured to the forward end 
of the perforated pipe and at its opposite 
end extends into the interior ox the 
chamber. . « 

4. Apparatus accordmg to Glaun 8 
00 wherein means is provided at the. inner 

end of the imperforate pipe connectixig 
this pipe with a suction source to 
facilitate the flow of matter along the 
pipe. 

86 6* Apparatus aooordipg to OlwA 4 



wherein the interior of the imperforaie 
pipe is connected with the suction source 
through the medium of a ported block 
vdiich operates to impose the necessary 
force to project the combined pipes. 70 

6. Apparatus according to anv of the 
Claims 1 to 5 wherein the said sealing 
means comprises a sleeve secured within 
the ohamber opening and fitted with au 
internal 'resilient ring having a f orwardly 76 
projeotin£[ free portion which, engages 
tightly with the outer pipe to maintain 

a fluia-tight joint therewith. 

7. Apparatus according to any of the 
Claims 1 to 6 wherein the perforated pipe 80 
has an extension within the chamber 
fltied with a valve for controlling; tlie 
flow of matter through this pipe. 

8. Apparatus according to any of the 
Claims 1 to 7 wherein a pipe within the 86 
chamber is connected with the perforated 
pipe and serves to supplv water to the 
mt^or of this pipe to cleanse the same 
and the Alter bed surrounding this pipe. 

9. Apparatus according to any ox the SO 
Claims 1 to 8 comprising an upper per- 
forated pipe and a lower such pipe bv 
whidfci water may be conveyed through 
the ohamber fcrom onie eurth level to tae 
other. 96 

10. Apparatus^ according to Claim 9 
wherein means is provided within the 
chamber, a water tnrbine for example, in 
the path of the water delivered to the 
chamber from the upper pipe adapted to 3.00 
generate a oupply of electrical energy. 

11. Apparatus for recovering fluids 
from or lor supplying flmd.s to a subter- 
ranean formation comprising, in com- 
bination, a chamber estendinff into the 106 
f ormatio]! and having a plurality of dos* 
able openings for afioroing communica« 
tion between the interior oi the chamber 
and the formation, a perforated pipe for 
each chamber opening adapted for axial 110 
insertion in the opening for projection 
therethrough by a eliding motion^ a per- 
forated boring head at the forward end 

of each pipe, the perforations in which 
head ana ui the pipe by rejecting the 116 
passage of oversize material cause this 
material to accumulate around the 
exterior of the pipe adong the length, 
thereof and means afiordin^ a seal 
between the exterior of eaoh pipe and its 120 
chamber opening, the flpa passing 
through the interior of the pipe. 

12. Apparatus according to any of the 
Claims 1 t6*4 and 6 to 11 wherein means 

is provided for applying to the outer pipe 126 
the f OToe necessary to push the apparatus 
into '^e ground. 

13. Apparatus according to any of the 
daims 1 tci 12 wherein the openings in 
^ borisLg head ar^ bounded on the out- 180 
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dde of the Head witi longitadinal ridges. 

14. Apparatus aocordiag to any of iha 
Claims 1 to 13 T^herein the iiaier pipe Jiaa 
a controllable opening ty which tie inner 
5 pipe may have eonuniinication with the 
interior of the enter pipe at will. 

16. Apparatne according to any of tho 
Claima 1 to 14 wherein the outer pipe is 
surronnded hy a relatiYoly thin tube 
10 having fine alots or slits. 

16. Apparatus according to any of the 
Claims 1 to 15 wherein the side walls of 
the slots in the boriny head are inolinetl 
BO that the slote gradually widen in wi 

16 inward direction and also in a longi- 
tudinal direction away from the tip of the 
boring head. 

17. Apparatus according to ojny of the 
preceding Claims wherein a valve is fitted 

SO within the boring head whicli valve closes 
the interior of the head from oommunica- 



tion with the outer pipe when &b inner 
pipe is removed. 

18. The method of obtaining a fluiu 
from or for supplying a fluid to a sub- 26 
terranean formation^ which consists in 
gitiff iTi g a chamber into tiie formation, 
proieotinff a perforated pipe, having a 
perforated boring head at its forward 
endy by a sliding movement through an 80 
opening in the chamber wall into a gravel 
stratum so that a gravel pack f ormji along 
the length of the pipe on the exterior sur- 
face thereof and while maintaining a seal 
between the exterior surface of the pipe 86 
and the chamber opening to prevent 
passage of the fluid thereby, and with- 
•drawmg or supplying the fluid through 
the interior of tne pipe. 

Dated this 4th dav of October, 1934. 

MA^&OXiEBE. 



Leamington Spa: Printed for His Majeacty'B Sfcaidoneiy Offioe, by tiie Courier Press.— 1886. 



442.008 COMPLETE SPECIFICATION 



sHEer 3 




SH££r3 



S SH££T$ 
SffEET 4 




SHEer s 



6 SHEETS 




Meib^ & Sons, Photo -Lith 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




